ABSTRACT
INTRODUCTION ALL COMMERCIAL AIRCRAFT CONTAIN A WIDE VARIETY OF POLY-
meric materials in the form of seat cushions, upholstery, carpets, paneling, luggage and other components or products. When these materials undergo thermal decomposition, toxic products are evolved, the most prevalent of which is carbon monoxide (CO). Other toxicants that may be formed, depending on the chemical structure of the material and combustion conditions, include hydrogen cyanide (HCN), halogen acids (such as HCI), nitrogen oxides and various organic compounds. These fire gases are often classified into two major classes, the asphyxiants or hypoxia-producing toxicants and the irritants.
For passengers to survive a postcrash aircraft fire, their escape capability must not be severely impaired by toxic combustion gases during the few minutes available for egress. Our knowledge of the potential for these gases to impair human escape performance is very limited. In studies of the hypoxia-producing toxicants (CO and HCN), laboratory test methods generally have utilized loss of gross locomotor function or of shock-avoidance response to measure the incapacitating effects of these gases [1, 2, 3] . Although the mechanisms of action of both CO and HCN appear comparable in the rodent and man, the correlation between incapacitation of rodents and impairment of escape in humans has not been established. As for the irritant combustion gases, studies with rodents have shown that sensory irritants cause a reflex inhibition of respiratory rate whereas a temporary increase in respiratory rate occurs upon inhalation of a pulmonary irritant [4, 5] . The relevance of these respiratory effects in the rodent to human escape impairment also has not been established.
These studies were conducted in order to assess the potential of selected hypoxia-producing and irritant combustion gases to prevent human escape performance, using a nonhuman primate model and a relevant operant behavioral task. A secondary objective was to ascertain the usefulness of laboratory methods with rodents to evaluate the potential of these gases to prevent human escape. 
METHODS

Escape Performance Paradigm
The behavioral paradigm for measurement of escape performance was a signalled avoidance task (Figure 2 ). An [7] to obtain concentration-response curves for escape failure (Figure 3) Henderson and Haggard reported that in man 24.0 ppm of acrolein is &dquo;unbearable&dquo; and 10.0 ppm and above is &dquo;lethal in a short time&dquo; [10] and that 1000 to 2000 ppm of HCI is &dquo;dangerous for even short exposures&dquo; of man [11] . If to seven minute exposure to 65,000 to 100,000 ppm of HCI [13] or after a five-minute exposure to 5000 to 10,000 ppm of acrolein [14] . In 
